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Influence of 3-month Simulated Pulpal Pressure on the 
Microtensile Bond Strength of Simplified Resin Luting 
Systems
Ataís Bacchia / Gabriel Abunab / Ashvin Babbarc / Mário Alexandre Coelho Sinhoretid /  
Victor Pinheiro Feitosae
Purpose: To assess the influence of simulated pulpal pressure (SPP) on the microtensile bond strength (µTBS) 
of four simplified luting strategies to indirect composite restorations. 
Materials and Methods: Dentin disks from 40 human molars were prepared and treated with 4 different tech-
niques: (1) SB+ARC: two-step etch-and-rinse adhesive + conventional dual-curing resin cement (Adper Single 
Bond 2 + RelyX ARC, 3M ESPE); (2) ED+PAN: self-etching primer + conventional dual-curing resin cement (ED 
Primer + Panavia F2.0, Kuraray Medical); (3) S3+PAN: one-step self-etching adhesive (Clearfil S3, Kuraray) + 
Panavia F2.0; (4) U200: self-adhesive resin cement (RelyX U200, 3M ESPE). Pre-made indirect composite res-
torations (Filtek Z100, 3M ESPE) were luted onto the specimens. The luted specimens were cut into resin-dentin 
beams and the µTBS was tested after two different aging regimes: water storage at 37°C for one week (control) 
or three months under 20 cm H2O simulated pulpal pressure (SPP). The µTBS data was analyzed with two-way 
ANOVA and Tukey’s test (p < 0.05). 
Results: SB+ARC showed significantly higher µTBS after both aging regimes (p < 0.001). The statistically signifi-
cantly lowest µTBS was measured for control S3+PAN and U200 after 3 months SPP (p < 0.001). S3+PAN was 
the only group not negatively affected by SPP (p = 0.699). 
Conclusions: Two-step etch-and-rinse adhesives associated with dual-curing conventional resin cements may 
achieve the highest µTBS, even after 3 months of SPP. The one-step self-etching adhesive along with the dual-
curing conventional resin cement was able to maintain bond stability. 
Keywords: luting cements, simulated pulpal pressure, microtensile bond strength.
J Adhes Dent 2015; 17: 265–271.  Submitted for publication: 22.01.15; accepted for publication: 18.06.15 
doi: 10.3290/j.jad.a34414
a Professor, Department of Prosthodontics, Meridional Faculty – IMED, Passo 
Fundo, RS, Brazil. Idea, experimental design, hypothesis, manufactured 
samples, performed TBS testing, wrote the manuscript.
b PhD Student, Department of Dental Materials, Piracicaba Dental School, 
University of Campinas, FOP/UNICAMP, Piracicaba, SP, Brazil. Experimental 
design, manufactured samples, performed TBS testing, SEM analysis.
c Undergraduate Student, Department of Biomaterials, King’s College London 
Dental Institute, London, UK. Experimental design, contributed substantially 
to discussion, English review.
d Professor, Department of Dental Materials, Piracicaba Dental School, Uni-
versity of Campinas, FOP/UNICAMP, Piracicaba, SP, Brazil. Experimental 
design, statistical evaluation, proofread the manuscript.
e Professor, Department of Dental Materials, Federal University of Ceará, 
Fortaleza, CE, Brazil. Idea, experimental design, contributed substantially to 
discussion.
Correspondence: Dr. Ataís Bacchi, Meridional Faculty – IMED, Department of 
Prosthodontics, Rua Senador Pinheiro 304, Passo Fundo, RS, Brazil 99070-
220. Tel/Fax: +55-54-3045-6100. e-mail: atais_bacchi@yahoo.com.br
Recent developments in technology and materials have allowed indirectly bonded restorations to be- come a significant part of esthetic restorative den-tistry.1,20 Inlays, onlays, veneers, and crowns are now 
routinely adhesively bonded to the tooth substrate using 
resin cements.1 This chemical interaction reinforces 
both the underlying tooth substrate and the restor-
ation.2 Self-adhesive resin cements have the ability to 
bond to both tooth structure and the restoration. This 
reduces microleakage at the restoration/tooth interface. 
Further advantages of adhesive resin cements include 
reduced postoperative sensitivity, marginal staining, and 
recurrent caries.15
Dentin bonding is one of the main challenges in adhe-
sive restorative dentistry. Dentin is a complex, mineral-
ized collagenous tissue with a natural and continuous 
outward flow of dentinal fluid through the dentinal tubules 
due to the positive pulpal pressure (approximately 20 cm 
H2O).8 Water has deleterious effects on adhesive proced-
ures. For instance, the plasticization of the polymer chains 
leads to compromised mechanical properties and hydro-
lytic degradation of silane and collagen fibrils.4,10,14,18,26 
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However, there is little information regarding the influence 
of long-term simulated pulpal pressure on dentin bonding 
after luting procedures.
Conventional composite cements can be bonded to 
tooth enamel and dentin using either an etch-and-rinse or 
a self-etching approach.22 These are present in a variety 
of different material combinations and number of steps. 
Self-etching primers have also been developed which 
might replace the adhesive, according to manufacturers’ 
information. These multistep application techniques are 
relatively complex and technique sensitive;19 recently, 
self-adhesive resin cements (SARCs) have been devel-
oped in order to overcome these drawbacks. They do not 
require any pre-treatment of the tooth surface.13,29 SARCs 
are based on new functional monomers, fillers, and ini-
tiation technologies. For example, the organic matrices 
consist of newly developed multifunctional phosphoric-
acid ester methacrylates. These acidic methacrylates can 
react with both the basic fillers in the luting cement and 
the hydroxyapatite in enamel and dentin.15 
However, questions still remain as to whether SARCs 
are effective in self-etching or only partially demineralize 
dentin. In particular, when considering their limited inter-
action with the tooth substrate, it has been speculated 
that they interact with the surface smear layer remaining 
after bur preparation but without distinct hybridization.7 
This is in contrast to self-etching and etch-and-rinse ad-
hesives which are able to completely dissolve or incorpo-
rate the smear layer.29 Thus, the bonding effectiveness 
and resistance to pulpal pressure of SARCs in compari-
son with traditional conventional adhesive systems is 
still unclear.
Therefore, the aim of this study was to evaluate the 
bonding of 4 different luting strategies and the effect of 
simulated pulpal pressure on their µTBS. The hypotheses 
were that: (1) there is no difference in the µTBS between 
the different resin luting procedures, and (2) the simu-
lated pulpal pressure has no effect on the cements’ bond 
strength.
MATERIALS AND METHODS
Forty human caries-free third molars were used in this 
study (n = 5) after obtaining approval from the Insti-
tutional Ethics Committee. These teeth were stored 
in 0.5% chloramine solution at 4°C for no longer than 
2 months after extraction. Deep dentin specimens with 
a remaining dentin thickness of ~0.9 mm were ob-
tained. The roots were removed 2 mm below cemento-
enamel junction (CEJ), and the occlusal crown was 
removed 2.0 mm above CEJ using a slow-speed water-
cooled diamond saw (Isomet 1000, Buehler; Lake Bluff, 
IL, USA).11 The pulpal tissue was removed with small 
surgical tweezers without modifying the pre-dentin sur-
face along the walls of the pulpal chamber. The dentin 
surface of each specimen was wet polished with a 600-
grit SiC paper (CarbiMet 2, Buehler) for 30 s to create 
a standardized smear layer. The bonding surfaces were 
examined with a stereomicroscope to ensure that they 
were free of enamel. The specimens were immediately 
bonded according to the specific experimental proced-
ures being tested.
Experimental Design
The dentin specimens were randomly divided into 4 prin-
cipal groups (n = 10) based on the luting systems 
selected for this study: (1) SB+ARC – two-step etch-and-
rinse adhesive (Adper Single Bond 2, 3M ESPE; St Paul, 
MN, USA) + conventional resin cement (RelyX ARC, 3M 
ESPE); (2) S3+PAN – one-step self-etching adhesive 
(Clearfil S3, Kuraray Medical; Tokyo, Japan) + conven-
tional resin cement (Panavia F2.0, Kuraray Medical); 
(3) ED+PAN – self-etching primer (ED Primer, Kuraray 
Medical) + conventional resin cement (Panavia F2.0); 
(4) U200 – self-adhesive resin cement (RelyX U200, 3M 
ESPE). Information on the materials used in the study is 
presented in Table 1. 
Resin composite disks were prepared 5 mm thick 
and 12 mm in diameter by layering 1-mm-thick incre-
ments of a composite resin (Filtek Z100, 3M ESPE) into 
silicone molds. Each increment was light cured for 40 s. 
All specimens were light cured using a quartz-tungsten-
halogen lamp (XL-2500, 3M ESPE) with 600 mW/cm2 light 
intensity, which was checked using a photoradiometer 
(Optilux Radiometer Model 100, SDS Kerr; Danbury, CT, 
USA). These indirect restorations were cleaned with 37% 
ortho-phosphoric acid (Condac 37, FGM Dental Products; 
Joinville, Brazil) for 30 s, rinsed with running water, and air 
dried. A silane agent (FGM Dental Products) was then ap-
plied for 1 min. Finally, the pre-made indirect restorations 
were bonded to the dentin specimens according to the 
procedures given in Table 2. 
Subsequently, the specimens of each group were di-
vided into 2 subgroups (n = 5) and subjected to two dif-
ferent aging strategies: 1) control (CTR): immersed in 
deionized water for one week (37°C) to allow complete 
self-curing; 2) simulated pulpal pressure (SPP): speci-
mens were submitted to 20 cm distilled H2O simulated 
pulpal pressure at room temperature (~27ºC) for three 
months with weekly water exchange. The external bonded 
interface of the specimens was covered with two coats 
of nail varnish and positioned sideways on the lid of a 
cylindrical container using dental wax. The container was 
filled with distilled water to 20 cm height. The lid was sub-
sequently placed on the container, which was then turned 
upside down. This method has already been validated in 
the literature.8,10,11
Microtensile Bond Strength (µTBS) Testing
The restored teeth were sectioned occluso-apically into 
serial slabs (1 mm thick) and subsequently into 1-mm2 
beams using a diamond saw (Buehler) under continuous 
water irrigation. The beams from the peripheral areas 
with residual enamel were excluded. Approximately 
12 beams were tested from each tooth. The selected 
beams were fixed to a jig with cyanoacrylate glue and 
tested to failure under tension in the universal test-
ing machine EZ-test (Shimadzu; Kyoto, Japan) with a 
500-N load cell at a crosshead speed of 1.0 mm/min. 
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Table 1  Materials used in the study
Material Composition Manufacturer Lot
Condac 37
(Etchant)
37% phosphoric acid, thickener, pigment, deionized water FGM Dental Products; 
Joinville, Brazil 
271112
Adper Single Bond 2 HEMA, bis-GMA, polyalkenoic acid copolymer, dimethacrylates, 10 wt% 
5-nm silica particles, ethanol, water, camphorquinone
3M ESPE; St Paul, MN, 
USA
1220500555
Clearfil S3 MDP, bis-GMA, HEMA, dimethacrylates, photoinitator Kuraray Medical; 
Tokyo, Japan
00027A
Panavia F 2.0 Paste A: MDP, hydrophobic aromatic dimethacrylates, hydrophobic ali-
phatic dimethacrylates, hydrophilic aliphatic dimethacrylates, silanated 
silica filler, silanated colloidal silica, dl camphoroquinone, initiators
Paste B: hydrophobic aromatic dimethacrylates, hydrophobic aliphatic 
dimethacrylates, hydrophilic aliphatic dimethacrylates, silanated bar-
ium glass filler, initiators, accelerators, pigments
ED Primer (A): HEMA, 10-MDP, 5-NMSA, water, accelerator
ED Primer (B): 5-NMSA, accelerator, water, sodium benzene sulphinate
Kuraray Medical 051222
RelyX ARC Paste A: silane treated ceramic, triethylene glycol dimethacrylates, 
bis-GMA, silane treated silica, functionalized dimethacrylate polymer, 
photoinitiators, amine, pigments
Paste B: silane treated ceramic, triethylene glycol dimethacrylates, 
bis-GMA, silane treated silica, functionalized dimethacrylate polymer, 
benzoic peroxide
3M ESPE 1235400608
RelyX U200 Base: 2-propenoic acid, 2-methyl, 1,1’-[1-(hydroxymethyl)-1,2-eth-
anediyl] ester, TEG-DMA, silica treated with silane, glass fiber, sodium 
persulfate, tere-butylperoxy-3,5,5-trimethyl hexanoate
Catalyst: dimethyl methacrylate, silica treated with silane, sodium  
p-toluenesulfonate, 1-benzyl-5-phenyl barbituric acid, salts of calcium, 
1,12 dodecanediol dimethacrylate, calcium hydroxide, titanium dioxide
3M ESPE 488412
Silane MPS, ethanol, water FGM Dental Products 300712
Filtek Z100 Bis-GMA, TEG-DMA, silica/zirconia fillers 3M ESPE 1124800751
MPS: monofunctional 3-methacryloxypropyltrimethoxysilane; HEMA: 2-hydroxyethylmethacrylate; bis-GMA: bisphenol A diglycidyl ether dimethacrylate; TEG-
DMA: triethylene glycol dimethacrylate. MDP: 10-methacryloxydecyl dihydrogen phosphate. 5-NMSA: N-,ethacryloyl-5-aminosalicylic acid.
Table 2  Bonding procedures of the four techniques employed
Materials Bonding procedure
Two-step etch-and-rinse adhesive /  
conventional resin cement (SB+ARC)
Acid etch for 15 s, rinse with water for 15 s leaving the dentin moist. Apply bond in two coats 
and gently air dry. Light cure for 10 s. Mix cement, apply mixture, light cure for 20 s.
One-step self-etching adhesive /  
conventional resin cement (S3+PAN)
Apply adhesive for 20 s. Air dry for 5 s to evaporate solvent. Light cure for 10 s. Mix cement, 
apply mixture, light cure for 40 s.
One-step self-etching primer /  
conventional resin cement (ED+PAN)
Moisture Primer A+B. Apply moisture, leaving undisturbed for 60 s. Mix cement, apply cement 
mixture, light cure for 40 s. 
Self-adhesive resin cement (U200) Mix cement, apply mixture, wait for 3 min, light cure for 20 s. 
The exact cross-sectional area of each tested beam 
was measured after failure with a digital caliper (Mitu-
toyo; Tokyo, Japan). The means and standard devia-
tions were calculated and expressed in MPa. The bond 
strengths of the beams from the same restored tooth 
(n = 5) were averaged and the mean bond strength was 
used as one statistical unit for the statistical analysis. 
The µTBS data were statistically analyzed with the Kol-
mogorov-Smirnov normality test. After ensuring normal 
distribution, data were analyzed using two-way ANOVA 
(luting technique and aging regime) to identify differ-
ences among groups. The results were compared using 
Tukey’s test (p < 0.05) to evaluate for any statistical 
significance. 
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Analysis of Fracture Pattern
After microtensile bond strength testing, the failure 
mode was determined by stereomicroscopy at 60X mag-
nification. Five representative fractured beams exhibiting 
the most frequently observed failure pattern and µTBS 
close to the mean of the group were processed for 
scanning electron microscopy (SEM). The the fractured 
surfaces of the beams were paired, air dried, mounted 
on aluminum stubs, gold coated, and examined by SEM 
(JSM-5600LV, JEOL; Tokyo, Japan) operated at 15  kV. 
The fractures were classified as follows: adhesive fail-
ures at the interface between composite filling, resin ce-
ment, adhesive resin, and hybrid layer (adhesive); both 
adhesive and cohesive failures in the same fractured 
beam (mixed); cohesive failure in resin composite filling 
(cohesive composite); cohesive failure in dentin (cohe-
sive dentin).
RESULTS
The mean values and standard deviations of the µTBS 
are shown in Fig 1. The statistical analysis of the µTBS 
showed a significant interaction between the two fac-
tors (bonding technique and simulated pulpal pressure) 
evaluated in the study (p < 0.001). 
The SB+ARC luting technique showed statistically signif-
icantly higher µTBS compared to the other systems both in 
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Fig 1  Mean values and standard 
deviations of the µTBS (MPa). Differ-
ent capital letters indicate statisti-
cally significant differences among 
the control groups (Cont), while dif-
ferent lowercase letters show sig-
nificant differences between the 
luting techniques after 3 months of 
simulated pulpal pressure (3-m  PP) 
(p  <  0.05). SB+ARC: Adper Single 
Bond  2 + RelyX ARC; S3+PAN: 
Clearfil S3 + Panavia F2.0; ED+PAN: 
ED Primer + Panavia F2.0; U200: 
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the control groups and after three months of simulated pul-
pal pressure (p < 0.001). Concerning the control groups, 
ED+PAN and U200 were statistical similar and superior to 
S3+PAN. After pulpal pressure, S3+PAN and ED+PAN did 
not differ statistically from each other but were higher than 
U200. Three months of SPP challenge led to a statistical 
reduction in the µTBS of SB+ARC, ED+PAN, and U200 
(p < 0.001), while S3+PAN (p = 0.699) was not affected. 
The fracture pattern distribution (Fig 2) depicted a ma-
jority of adhesive failures in all groups. After both aging 
procedures, SB+ARC presented the greatest incidence 
of mixed failures, which is in agreement with the higher 
µTBS. Representative SEM images of all groups are 
shown in Fig 3.
DISCUSSION
This study evaluated four different simplified luting strat-
egies and the influence of simulated pulpal pressure on 
the µTBS to indirect composite restorations. Because 
there were statistically significant differences between 
the different systems, the first null hypothesis was 
rejected. The combination of a two-step etch-and-rinse 
adhesive with a conventional dual-curing resin cement 
(SB+ARC) showed the overall highest µTBS after both 
aging regimes. These results could be explained by the 
homogeneous characteristics presented in the bonding 
interface of Adper Single Bond 2 with RelyX ARC cement 
observed by Vaz et al,33 which was attributed to the 
presence of ethanol.23,33 
However, the uniform distribution of nanofillers af-
ter polymerization causes a reduction in the reaction 
of camphoroquinone radicals with oxygen molecules to 
form nonreactive peroxy radicals. This tends to inhibit the 
polymerization of both the adhesive resin and resin ce-
ment.24,33 Although SB+ARC initially achieved the highest 
µTBS, there was a significant reduction after 3 months of 
SPP. This might be attributed to the presence of opened 
dentinal tubules after phosphoric-acid etching9,17 and 
the high content of hydrophilic monomers and residual 
solvent after polymerization.9 The open dentinal tubules 
result in increased dentin permeability, which directly 
correlates with increased hydrolytic degradation.17,25 Hy-
drophilic resin monomers may attract water molecules 
and permit their transudation from the dentin across the 
adhesive layer through water channels.14,26 These water-
filled channels have been considered to be an important 
factor for hydrolytic degradation and can lead to fracture 
propagation during µTBS testing.4-6 
The self-etching primer along with a conventional dual-
curing resin cement (ED+PAN) led to µTBS similar to that 
of the self-adhesive resin cement, both of which were 
superior to S3+PAN in the control group. However, after 
SPP, the SARC presented the lowest µTBS. This was sig-
nificantly lower than the self-etching techniques, which 
were similar after SPP. The significantly lower µTBS of 
SARC might be attributed to its high viscosity and very 
shallow interaction with the dental substrate, leading to 
indistinct hybridization of the dentin smear layer. Although 
the cement attains a pH similar to that of “mild” and 
“ultra-mild” self-etching adhesives, SARCs provide a low 
etching potential and impaired capacity to infiltrate deeply 
into the dentin.12,21,34 Furthermore, the more pronounced 
degradation of SARCs after SPP could be explained by the 
seepage of water within the very thin, weak hybrid layer 
achieved by these luting agents.4,13,15,21 
Control 3-m SPP
S
B
 +
 A
R
C
U
2
0
0
ED
 +
 P
AN
S
3
 +
 P
AN
Fig 3  Representative SEM images of the dentin side of 
debonded beams. (a) Control specimen (no aging challenge) 
cemented using SB+ARC, depicting a mixed failure involving 
the adhesive and hybrid layer zone. (b) Debonded specimen 
cemented using SB+ARC which underwent 3 months of simu-
lated pulpal pressure (3-m SPP) showing an adhesive failure 
between the hybrid layer, adhesive layer, and resin cement. 
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(e) Specimen cemented with ED+PAN in the control group pre-
senting an adhesive failure in the hybrid layer. (f) Superficial 
debonding on the resin cement surface for ED+PAN after SPP. 
(g) Control group of U200 showing a cohesive failure in the 
resin cement structure. (h) Mixed fracture involving resin ce-
ment and hybrid layer observed in a specimen cemented using 
U200 subjected to SPP. Abbreviations: hy: hybrid layer/dentin; 
ad: adhesive layer; rc: resin cement; SB+ARC: Adper Single 
Bond 2 + RelyX ARC; S3+PAN: Clearfil S3 + Panavia F2.0; 
ED+PAN: ED Primer + Panavia F2.0; U200: RelyX U200.
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ED+PAN and S3+PAN had similar µTBS after SPP. How-
ever, a significant reduction was observed with ED+PAN 
after SPP in comparison to the control. The high concen-
tration of hydrophilic and acidic monomers in ED Primer 
may have resulted in the formation of a highly permeable 
hybrid layer after resin cement polymerization.19,30 Moreo-
ver, the dentin sealing provided by the more viscous and 
individually light cured Clearfil S3 adhesive is more effec-
tive in reducing the negative effects of SPP. Due to the 
high permeability of ED primer,17 primed dentin allows wa-
ter to diffuse from dentin across the hybrid layer and form 
water droplets in the interface, resulting in lower µTBS. 
Hydrophilic monomers such as HEMA may promote wa-
ter uptake, thereby impairing the luting cement polymer-
ization and reducing its mechanical properties.19 As previ-
ously demonstrated,16 in order to attain adequate indirect 
restoration cementation, the water content must only be 
sufficient to provide adequate ionization of the acidic func-
tional monomers. The addition of high concentrations of 
water might dilute the resin, which may jeopardize the resin 
infiltration into the dentin. High (non-evaporated) water con-
tent at the interface during polymerization likely contributed 
to the reduction in monomer diffusion and infiltration with 
ED+PAN. This process hence provided an interface more 
susceptible to the negative effects of SPP. Furthermore, 
one may speculate that inhibition of the polymerization of 
the luting agent (Panavia F) could occur due to the pres-
ence of acidic monomers in the ED Primer composition.19 
However, as effective light activation was performed im-
mediately upon luting, this effect is probably negligible.4,7
Simulated pulpal pressure (20 cm H2O) has been 
proven to be an important method to challenge the resin/
dentin interfaces by inducing water seepage, polymer deg-
radation, and droplet formation, thus also potentially influ-
encing the µTBS.10,26 Continuous water uptake via the ad-
hesive layer could result in an unstable porous region.16,17 
This leads to an increase in the degradation along the 
interface between the adhesive and resin cement. As a 
result, this bonding interface becomes a weak link when 
pulpal pressure is simulated.8,11 However, in this study, 
S3+PAN was the only luting technique not affected by 
SPP. All-in-one adhesives applied to dentin incorporate 
the smear plugs, which contributes to reducing the dentin 
permeability.3 This may have helped these systems to 
maintain bond strength after three months of SPP. 
However, the literature has pointed out a possible in-
compatibility between some self-etching adhesives and 
resin cements27,28,31,32 related to the direct contact of 
acidic monomers of the oxygen inhibited adhesive layer 
with the ternary amines of self-curing or dual-curing resin 
cement. This results in the consumption of the amine 
in an acid-base reaction, impairing its ability to gener-
ate free radicals in a subsequent redox reaction.27 This 
theory is not applied to light-curing cements or restorative 
composites, because the ternary amines used are less 
nucleophilic than those used in this experiment.28 
This incompatibility between self-etching adhesives 
and resin cements did not seem to exist for S3+PAN. 
The literature suggests that other factors can be of influ-
ence, for instance, the composition of the adhesive, water 
diffusion across the adhesive, as well as the degree to 
which water is removed from the adhesive.27,32However, 
it must be considered that the µTBS in the control group 
of S3+PAN was already significantly lower compared to 
other systems. This might have contributed to minimizing 
the effect of SPP. 
Based on these considerations; the second null hy-
pothesis that SPP does not have an effect on the mater-
ials evaluated was partially rejected. 
CONCLUSION
Considering the simplified luting procedures evaluated 
in this study, it can be suggested that two-step etch-
and-rinse adhesives in combination with conventional 
dual-curing resin cements result in higher µTBS to den-
tin both initially and after simulated pulpal pressure. The 
one-step self-etching adhesive bonded to a dual-curing 
conventional resin cement used in this study was not af-
fected by SPP. This shows its efficacy in promoting bond 
stability, but according to the literature, this might not 
be applicable to all systems. The self-adhesive resin ce-
ment showed the lowest µTBS after SPP. This suggests 
that currently, the conventional adhesive systems are 
still the gold standard for bonding indirect composite 
restorations.
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Clinical relevance: The two-step etch-and-rinse adhe-
sive (Adper Single Bond 2) associated with a conven-
tional dual-curing resin cement (RelyX ARC) promoted 
higher bond strength than self-etching and self-ad-
hesive strategies. A one-step self-etching adhesive 
(Clearfil S3) along with dual-curing conventional resin 
cement (Panavia F 2.0) may provide stable luting 
performance, although this may not be the case for 
other systems.
